Introduction
A strain of Propionibacterium acnes was successfully isolated from lymph-node biopsy specimens and blood samples of patients with Kawasaki disease (Kondo et al. 1983; Kato et al 1983) . Guinea-pigs that were inoculated, intraperitoneally, with the lymph-node strain lost their fur and developed a lymphadnopathy, and presented with symptoms similar to an early stage of Kawasaki disease arteritis.
Furthermore, inclusion bodies appeared in a significant number of cultured human embryo liver cells that were treated with the culture filtrates of strains isolated from the patient's lymph-node and blood samples. No inclusion bodies appeared with strains from blood of adults with sepsis, from house dust mites, or with the standard strain, ATCC 6919. This, together with the fact that they required a longer culture period for isolation than usual and they had slightly different biochemical properties, indicated that the strains which possessed toxicity were variant strains. It was suggested that P. acnes, especially a variant strain, might be involved in the etiology of the disease (Kato et al. 1983) . It was also suggested that the formation of inclusion bodies was due to an exotoxin because the effect was heat labile and was not induced by an extract from bacterial cells. In the present paper, some fundamental properties of the exotoxin are described.
Materials
and Methods
Bacterial strains
Strains of Propionibacterium acnes (P. acnes) isolated from lymph-nodes, from blood of a patient, from blood of an adult with sepsis, and from house dust mites were used in this experiment.
The Effect of components in GAM broth on toxin activity
The toxic effect of the culture filtrate on the cultured cells gradually declined with repeated subculturing (that is, the activity declined from approximately 50% to a few percent), but recovered to some extent after ultraf filtration and resuspension in GAM broth. The culture filtrate was centrifuged at 2,000 rpm for 20 minutes in a Centrif to CF 25 or CF 50 (Amicon). Toxin activity after varous bacterial culture times in a GAM broth 1) lymph-node and blood from different patients with Kawasaki disease volumes of solutions containing each component of the GAM broth which was prepared at twice the concentration in the control GAM broth, and was used for the assay of toxin activity.
As shown in Table 5, a substantial increase in toxicity was observed only with digested serum powder (DSP). The highest activity was obtained at the concentration of DSP that was in the GAM broth, 13.5 mg/ml, and Effect of the Centriflo filtrate on toxin activity 1) see legends of Table 3. 2) The residue after centrifugation was resuspended with Centrif to filtrate. Toxin activities of DSP-suspensions derived from various strains 1) from a patient with Kawasaki disease remarkable cell damage was observed in the higher concentrations.
( Fig. 1) The relationship between concentration of the DSP-suspension and toxin activity is shown in Fig. 2 . The DSP-suspension was diluted with DSP solution (13.5 mg/ml) and inoculated onto cells to assay the toxicity. The activities decreased gradually up to a 1:4 dilution of the DSP-suspension and then they declined rapidly. The toxin activities of DSP-suspensions derived from various bacterial strains are shown in Table 6. Only the strains isolated from patients with Kawasaki disease revealed a remarkable increase of toxin activities in the DSP-suspensions.
DSP-suspensions of the other strains showed no increase of toxin activities.
Heat stability of toxin activity The samples were subjected to 7.5% SDS-PAGE by the method of Laemmli and the gel was silver stained.
1. extract from a whole culture of a strain isolated from a lymph-node 2. bacterial extract of a strain isolated from a lymph-node 3. culture filtrate of a strain isolated from a lymph-node 4. bacterial extract of a strain isolated from blood 5. culture filtrate of a strain isolated from blood 6. GAM broth (Nissui) 7. degested serum powder (Nissui)
Analysis of proteins in culture filtrates
The experiment using the Centriflo indicated that the toxin has a molecular weight greater than 50,000 and further analysis was attempted with SDS-polyacrylamide gel electrophoresis.
The samples were electrophoresed on 7.5% SDS-polyacrylamide gel according to the method of Laemmli (Laemmli, 1970) and the gel was silver stained (Merril et al. 1979) . As shown in Fig. 5 , two bands were detected using culture filtrates of strains from lymph-nodes and three bands from blood specimens.
The bands were fainter but still clearly observed in the suspension after treatment with Centrif to as mentioned above. Either no protein or very small amounts of protein corresponding to these bands were detected in culture filtrates of strains from adult blood and house dust mites, and also the standard strain, ATCC6919. Two of the bands have molecular weights corresponding to 90,000 and 76,000 and are common to the two strains. Therefore, one or both of these proteins are probably responsible for the toxic effect.
Discussion
Propionibacterium acnes (P. acnes) was isolated from lymph-nodes and blood of patients with Kawasaki disease. Culture filtrates of the strains induced cytoplasmic inclusion bodies in diploid cell derived from human embryo liver but extracts from the bacterial cells obtained by sonication and filtration did not induce the formation of inclusion bodies in the cultured cells. On the contrary, no effect was demonstrated with the strains isolated from patients with sepsis and from house dust mites or with a standard strain.
Therefore, it can be concluded that the effect is due to an exotoxin produced by the strains of P. acnes derived from patients (Kondo et al. 1983) . The experiments on heat inactivation and electrophoresis of the culture filtrate support this conclusion.
When the toxin activity had declined after repeated passages of the bacteria, a substantial increase of toxin activity could be obtained by suspending the ultraf filtrate residue in a digested serum powder (DSP) solution.
DSP stabilizes the toxin, and probably interacts with the toxin on cultured cells to form the inclusion bodies. A preliminary experiment demonstrated that the effective substance in DSP has a relatively low molecular weight. Identification of the effective substance will be important to establish a simpler assay of toxin activity and to elucidate the mechanism involved in the toxic reaction.
Analysis by polyacrypamide gel electrophoresis (Fig. 5) demonstrated the presence of two proteins only in the culture filtrate of strains isolated from patients with Kasasaki disease. As no plasmid was present in the bacterial cells (Yoshikawa, M., Institute of Medical Science, University of Tokyo, 1985, personal communication) , it is likely that these proteins are encoded by chromosomal genes.
Thses proteins, which are probably reponsible for the toxic effect, have molecular weights corresponding to 90,000 and 76,000 and are common to the two strains. This is interesting since the heat inactivation experiment (Fig. 3 ) suggests that at least two toxic components are present in the culture filtrate. It would be of value to isolate and purify the proteins and determine their ability to induce inclusion bodies in cultured cells. ET 
